are no specifically age-related liver diseases. Secondly, some of the liver diseases that can develop in old age, particularly primary biliary cirrhosis and autoimmune hepatitis, do not represent a different diagnostic tool in the elderly and can easily be treated with standard therapy. Moreover, autoimmune liver disease carries a good prognosis in the elderly, and very few patients have clinically aggressive conditions. Even when we consider chronic liver disease in the very elderly ( 1 80 years old), cirrhosis is the main risk factor affecting prognosis [1] . In dealing with elderly people, however, it is important to consider the increase in the number of deaths unrelated to the liver, especially pneumonia, when liver disease gradually deteriorates [1] .
Hepatitis B virus (HBV) infection is declining in many countries. Infected elderly people often develop a subclinical or oligosymptomatic hepatitis with a low rate of HBV clearance, possibly due to their impaired immunological status. Chronic hepatitis and/or cirrhosis are generally inactive and progress slowly. However, it is undeniable that in recent years there has been an increasing interest in distinguishing between old and young people as regards clinical liver disease and its management. In fact, one of the most important problems lies in the increasing number of elderly patients with chronic hepatitis C infection. Epidemiological figures suggest that elderly people form a cohort whose infection was acquired many years earlier. Another problem is the recent acquisition of metabolic conditions specifically affecting old age (diabetes, dyslipidemia) as important factors correlated to chronic liver disease. Finally, it is important to bear in mind the 
Non-Alcoholic Fatty Liver Disease
Non-alcoholic fatty liver disease (NAFLD) is a clinicopathological spectrum of liver abnormalities ranging from steatosis to non-alcoholic steatohepatitis (NASH). Its prevalence varies depending on the diagnostic methods used, but about 25% of the general population in the USA is presumably affected. An Italian population survey based on ultrasound found steatosis in 16.4% of the general population, in 46.4% of heavy drinkers, in 75.8% of obese subjects, and in 94.5% of obese drinkers [2] . NASH is mainly related to metabolic disorders including obesity, insulin resistance, hyperlipidemia, nutritional disorders, inherited lipoprotein metabolism disorders, drug use and toxin ingestion. While prospective studies on the natural history of NASH are still lacking, approximately 10-15% of patients will progress to advanced fibrosis and cirrhosis [3] . It is now clear that a large proportion of cases with cryptogenic cirrhosis represent the end-stage liver disease of NASH [4] . In this light, cases of cryptogenic cirrhosis in old age may conceivably be due to metabolic risk factors developing in adult life. A combination of age 1 45 years with obesity, diabetes mellitus, and AST/ALT 1 1 has been identified as a predictor of liver fibrosis [5] . Liver failure is the main cause of morbidity and mortality in NASH-associated cirrhosis. The prognosis is either comparable with, or less severe than for hepatitis C virus (HCV) cirrhosis, except that HCC appears to be less common [6] .
Hepatitis C Virus Infection
This is the most important clinical form in the elderly. Besides the epidemiological figures that indicate an increasing prevalence of anti-HCV with age [7] , at the onset of infection or the diagnosis of chronic hepatitis, old age is clearly associated with more severe histological damage and the presence of cirrhosis [8] . Risk factors for elderly people acquiring HCV differ considerably from those of the younger generations. In fact, epidemiological studies suggest an epidemic of HCV infection during the Second World War and in the early post-war years. The epidemiological factors included blood transfusions, but the main culprits were non-disposable syringes [9] . In young people, on the other hand, HCV infection is mainly due to risk behavior, including tattooing, piercing, and sharing contaminated needles among intravenous drug users.
The clinical spectrum of cases with active replication ranges from no biochemical or clinical signs of liver disease right up to decompensated cirrhosis, sometimes with superimposed HCC [10] .
Treatment Strategies for Hepatitis C
Asymptomatic carriers have mild histological changes and rarely develop advanced disease [11, 12] . The natural history of this group of patients appears to progress slowly, if at all. Experts differ on whether to biopsy and treat these patients [13] . In our opinion, antiviral treatment is not to be recommended for such elderly patients, whereas follow-up is, with liver function tests and ␣ -fetoprotein every 6 months and liver ultrasound annually.
Elderly patients with chronic hepatitis C are generally considered poor candidates for antiviral treatment due to the predictably low rate of response and the high rate of adverse effects. Only three studies with interferon (IFN) as monotherapy have been published so far ( table 1 ) . Two controlled studies [14, 15] Older patients may be at risk of neurological side effects of IFN, e.g. confusion, lethargy, cognitive changes and depression, especially if they have a history of neurological and/or psychiatric disorders [17] . Selected individuals ! 70 years old might thus be candidates for antiviral therapy. The National Institute of Health Consensus Conference on hepatitis C defined IFN + ribavirin combination therapy as the new standard treatment for chronic hepatitis C [13] . More recently, the addition of a polyethylene glycol molecule to IFN has improved its pharmacokinetics, requiring its administration only once a week. Multiple side effects are common, and occasionally severe. Predosing with antipyretics, paying attention to hydration and ensuring adequate rest periods are also important. As elderly patients have a higher chance of side effects than younger patients, accurate patient monitoring is also necessary. The most common side effects are listed in table 2 .
A number of cost-benefit analyses have evaluated parameters for predicting response to combination therapy. In general, old age, genotype 1, high viral load and a high degree of histological fibrosis are associated with a low sustained response rate [18] . There are no reports available on controlled trials with IFN + ribavirin in elderly [19] . The results of this study indicate that elderly patients have a higher likelihood of side effects and significantly lower rate of virological response at the end of treatment and 6 months afterward than younger adults. Cost-benefit analysis shows that only selected patients aged 65 and older should be treated.
There is a general consensus that adult patients who have failed to respond, or have responded only temporarily to IFN alone, should be offered a combination of IFN + ribavirin, unless they have major contraindications to such therapy. There are no reports on retreatment with antiviral therapy in the elderly, or rather the number of older patients involved in any such studies has been too small to assess the tolerability of this combination in older people. In our opinion, retreatment is not to be recommended in elderly patients because of the high risk of side effects.
There is only one published study using IFN + amantadine in patients 1 65 years of age whose prior treatment with IFN had failed to eradicate HCV infection [20] . In this trial, 165 patients were randomized into three groups and treated for 12 months: group A received amantadine 100 mg twice a day; group B received IFN-␣ 6 MU every other day for 3 months followed by 3 MU, and group C was given the same dose of IFN-␣ as group B plus amantadine 200 mg/day. The percentage of sustained response was 16.6% in group A, 23% in group B, and 25% in group C. Although the tolerability of this combination, this trial does not appear to substantially improve the sustained Amantadine alone is not effective in patients 1 70 years old with contraindications for antiviral therapy [21] .
Alcoholic Liver Disease
Alcohol consumption is common in old age. In a study on community-dwelling people ranging from 60 to 92 years of age, 62% of the subjects were drinkers, and heavy drinking was reported in 13% of men and 2% of women [22] . However, the criteria commonly used to define alcohol abuse and dependence may be difficult to apply to older people, particularly when they have retired or have few social contacts [23] . Half of the elderly patients who develop cirrhosis die within a year of its diagnosis [24] . Alcohol abuse has been mentioned in many studies as contributing to the progression of HCVrelated liver disease. In a study including 800 patients with HCV infection, heavy drinking ( 1 50 g of ethanol a day) was associated with an increase in mean fibrosis (p = 0.01) [25] . However, on multivariate analysis in a cohort of patients with hepatitis C, none of the alcohol intake categories (light, moderate and heavy) correlated with the presence of steatosis in either genotype 3 and other genotypes [26] . The effects of alcohol may also be compounded in elderly patients by age-related pharmacological changes involving interactions between alcohol and medication.
Alcohol withdrawal in elderly subjects should be supervised by a health care professional [27] .
Hepatocellular Carcinoma
HCC is the most common complication of liver cirrhosis affecting elderly people. The rate of HCC increases with age in cirrhotic patients [28] . A number of studies conducted in different groups of patients have established that, due to its long natural history, HCV infection contributes to the greater risk of HCC in the elderly. A recent prospective study carried out on a homogeneous cohort of 312 patients with initially compensated cirrhosis of viral etiology in the last 15 years has identified HCC as the most frequent and life-threatening complication, particularly in HCV-positive cases [29] . HCC often preceded the appearance of ascites and was the cause of death in 70.7% of the patients [29] . A relatively low carcinogenesis rate has been observed in extremely elderly patients, however (nearly 5% per year in the HCV-related liver cirrhosis group) [1] .
HCV and HBV coinfection is a condition particularly prone to malignant transformation [9] . Another emerging condition that contributes to the development of HCC in old age is NAFLD. Although prospective studies on this condition are lacking, several reports have identified cryptogenic cirrhosis as the end stage of liver disease due to metabolic factors underlying NAFLD-related cirrhosis. Moreover, the hypothesis that obesity and diabetes mellitus are important risk factors for cryptogenic chronic liver disease in patients with HCC is supported by the analysis of surgically-treated patients [30] : in a series of 18 patients who underwent liver resection for HCC developing on cryptogenic cirrhosis, 12 patients were 1 65 years of age. These observations have prompted the increasing interest in surveillance programs for cirrhotic patients, aiming to detect any HCC development as early as possible.
The treatment of HCC in elderly subjects deserves some considerations. Hepatic resection can be safely done in cirrhotic HCC patients 1 70 years of age, but the prognosis for these patients is less favorable than for patients ! 70 years, even when curative resection is achieved [31] . Liver transplantation is an exceptional measure for elderly patients, due to many current data concerning the management of HCC. Many transplant centers restrict the waiting list for HCC for patients ! 65 years; moreover, the problem of the increasingly long waiting lists obviously restricts the life expectancy for patients with malignancies. Radiofrequency ablation, alcohol injection and transcatheter arterial chemoembolization are non-surgical treatment modalities for HCC that are currently performed in elderly patients.
Liver Transplantation
Liver transplantation is considered an acceptable treatment for fulminant liver damage. According to the European Liver Transplant Registry, the proportion of adult liver recipients older than 60 years increased from 9% in 1990 to more than 16% by 1999. Moreover, more than 10.7% of recipients of a liver allograft in the USA in 2000 were 1 65 years old. Randall et al. [32] examined data from the Organ Procurement and Transplant Network for the last 10 years to determine whether it is justifiable to perform transplantation in older patients. For liver transplant recipients 1 65 years old, the annual death rate per 1,000 patients per year at risk rose from 49 in 1991 to However, the survival rate, as reported in the European Liver Transplant Registry for more than 3,000 liver recipients 1 60 years of age, was significantly shorter than for a group of 11,762 recipients aged 45-60 years (p ! 0.001). The shorter survival in elderly patients is due to several comorbidity factors, such as cardiopulmonary disease and advanced kidney dysfunction [32] . The recipient's age is particularly important as a predictive factor for survival among patients with hepatitis C [33] . On the other hand, the outcome of liver transplantation with a graft from a donor 1 65 years of age into an HCV-positive recipient shows a worse outcome than with organs from younger donors [34] . Generally speaking, several studies report a decline in the survival rates of patients who receive organs from donors older than 45.5 or 60 years even in etiologies other than hepatitis C. In a recently published study, patient survival is lower when the donor is 1 30 years old, and hepatic graft survival is reduced at a cut-off donor age 1 25 years [35] . Obviously, organ donation cannot be limited for reasons of age because the number of donations would be insufficient. However, there are many other aspects of this topic warrant discussion and evaluation. One important point to make, for example, is that organs from older donors should be given to older recipients. Another important area of debate is whether it is ethical to consider healthy family members as donors for the elderly population.
